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(54) PRODUCTION METHOD FOR ELECTROMAGNETIC WAVE SHIELDING PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method for 
electromagnetic wave shielding plate which is responsive to quality, 
proper for mass production, and having mesh of metal thin film. 
SOLUTION: In a mesh shape recess 115 formed by etching and the 
like on a substrate surface or a cylinder surface, a resin 120 
hardened by ionization radiation or by heat and capable of 
electroless plating after hardening is embedded. Remaining resin 
adhered beside the recess is scratched off and the resin is filled in 
resin filling process. The recess side of the substrate surface of 
the cylinder surface is pressed to the base material of 
electromagnetic wave shield plate transparent film 210 in capable 
of electrolyess plating, ionization radiation 130 is irradiated and 
resin filling the recess is transferred on the film surface after 
hardening in transferring process. Electroless plating is applied on 
the resin part of the transferred film surface in plating process. 
Thus, on the transparent film surface to be the base material of 
electromagnetic shield plate, mesh made of metal thin film is 
formed. 
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* NOTICES * 

iTPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The electromagnetic wave shield which is placed and used for the front face of a display and which 
has the electromagnetic wave electric shielding nature which carried out the laminating of the mesh which 
becomes the whole surface of a transparent base material from a metal thin film, and fluoroscopy nature To the 
crevice of the shape of a mesh which is the manufacture approach for mass-producing and was formed in the 
substrate side thru/or the cylinder side of etching (etching), machining, etc., in order at least by ionizing- 
radiation hardenability or thermosetting The excessive resin which embedded the resin whose nonelectrolytic 
plating is possible and was attached after hardening in addition to the crevice like the resin packer who makes 
scraping and a crevice fill up with resin The crevice side of a substrate side thru/or a cylinder side is made to 
stick by pressure with the transparent film which is the base material for electromagnetic wave shields whose 
nonelectrolytic plating is impossible. And the imprint process transferred to this film plane where the resin with 
which irradiated ionizing radiation, such as light (ultraviolet rays) or an electron ray, or heat was applied, and 
the crevice was filled up is stiffened, The manufacture approach of the electromagnetic wave shield 
characterized by forming the mesh which becomes the transparent film plane which has the plating process 
which performs nonelectrolytic plating to the resin section to which the film plane transferred, and serves as a 
base material for electromagnetic-shielding plates from a metal thin film. 

[Claim 2] The manufacture approach of the electromagnetic wave shield further characterized by performing 
electrolysis plating to this resin section if needed after nonelectrolytic plating in the plating process of claim 1 . 
[Claim 3] The manufacture approach of the electromagnetic wave shield characterized by the resin embedded in 
the crevice of a substrate side thru/or a cylinder side consisting of one sort chosen from acrylic resin, epoxy 
system resin, polycarbonate resin, and ABS plastics thru/or two or more sorts in claim 1 thru/or 2. 
[Claim 4] The manufacture approach of the electromagnetic wave shield characterized by distributing and 
mixing Pd metal in the resin embedded in the crevice of a substrate side thru/or a cylinder side in claim 1 
thru/or 3. 

[Claim 5] The manufacture approach of an electromagnetic wave shield that the transparent film for 
electromagnetic wave shields is characterized by being the acrylic, methacrylic one, the polyester, and the film 
that uses polysulfone as the base which is easy adhesiveness in claim 1 thru/or 4 at the resin with which a mesh- 
like crevice is filled up. 

[Claim 6] The metal thin film layer by which the plater which performs nonelectrolytic plating to the resin 
section to which the film plane transferred in claim 1 thru/or 5 is set, non-electric-field plating is nickel plating 
or Cu plating, and plating formation was carried out further is the manufacture approach of the electromagnetic 
wave shield characterized by consisting of a multilayer configuration more than two-layer. 
[Claim 7] The manufacture approach of the electromagnetic wave shield characterized by applying the points to 
the imprint process and applying adhesives to the transparent film plane for electromagnetic wave shields 
beforehand in claim 1 thru/or 6. 

[Claim 8] The manufacture approach of the electromagnetic wave shield characterized by forming an organic 
adhesives layer in the substrate side thru/or cylinder side filled up with the resin in which non-electric-field 
plating is possible in claim 1 thru/or 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of an electromagnetic wave shield of 
having used a metal thin film mesh. Furthermore, it is related with the manufacture approach of the 
electromagnetic wave shield using the metal thin film mesh for covering in detail the electromagnetic wave 
generated from electromagnetic wave generation sources, such as the display electron tube. 
[0002] 

[Description of the Prior Art] It is required that the electron tubes for a display, such as the electronic instrument 
which generates conventionally the electromagnetic wave which direct people approach and use, for example, a 
plasma display etc., should stop the strength of electromagnetic wave emission in specification in consideration 
of the evil by the electromagnetic wave to the body. Furthermore, in the plasma display panel (it is also called 
Following PDP), since luminescence uses plasma discharge and the unnecessary electromagnetic wave whose 
frequency band is 30MHz - 130MHz is revealed outside, it is required that an electromagnetic wave should be 
controlled as much as possible so that evil may not be done to other devices (for example, information 
processor etc.). It corresponds to these demands, and in order to remove thru/or attenuate the electromagnetic 
wave which generally flows into the equipment exterior out of the electronic instrument which generates an 
electromagnetic wave, wrap electromagnetic wave shielding is taken by the suitable conductive member in the 
periphery sections, such as an electronic instrument which generates an electromagnetic wave. Usually the 
electromagnetic wave shield which has good fluoroscopy nature by panels for a display, such as a plasma 
display panel, is formed in the front face of a display. 

[0003] An electromagnetic wave shield is comparatively simple for the basic structure itself. To transparent 
glass and a transparent plastics radical plate surface For example, the thing which carried out thin film 
formation of the transparent conductive film, such as in JUUMU stannic acid ghost film (ITO film), by vacuum 
evaporationo, the sputtering method, etc., To transparent glass and a transparent plastics radical plate surface, 
for example, the thing which stuck suitable metal screens, such as a wire gauze, What prepared die mesh which 
forms a metal thin film in the whole surface by electroless deposition, vacuum evaporationo, etc., processes this 
metal thin film into transparent glass and a transparent plastics radical plate surface by the photolithography 
method etc., and becomes them from a detailed metal thin film is known. 

[0004] Since uniform film formation is possible, when the electromagnetic wave shield in which the ITO film 
was formed on the transparence substrate was excellent in respect of transparency, and the transmission of light 
became 90% order, and it is generally used for a display etc. all over a substrate, it does not have that it is 
anxious also about generating of the moire resulting from an electromagnetic wave shield etc. However, in the 
electromagnetic wave shield in which the ITO film was formed on the transparence substrate, although the ITO 
film is formed, since vacuum evaporationo, sputtering, and a technique are used, a manufacturing installation is 
expensive, and since productivity is generally also inferior, while saying that the price of the electromagnetic 
wave shield as a product itself becomes expensive, there is a title, furthermore, electromagnetic wave emission 
since single or more figures conductivity is inferior as compared with the electromagnetic wave shield which 
formed the mesh which consists of a metal thin film in the electromagnetic wave shield in which the ITO film 
was formed on the transparence substrate — a ratio — to a weak object,-like, although it is effective When it uses 
for a strong object, the electric shielding functioning becomes inadequate, a leakage electromagnetic wave is 
emitted, and there is satisfying the value of standard or a problem that it may not be able to do. In the 
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electromagnetic wave shield in which the ITO film was formed on this transparence substrate, although a 
certain amount of conductivity will improve if thickness of the ITO film is thickened in order to raise 
conductivity, the problem that transparency falls remarkably in this case occurs. In addition, there is a problem 
that a manufacture price also becomes more expensive, by making it still thicker. 

[0005] Moreover, although it becomes cheap [ cost ] simply when using the electromagnetic wave shield which 
stuck the metal screen on transparent glass or a plastics radical plate surface, or when sticking suitable metal 
screens, such as a wire gauze, on a direct display side, the transmission of the effective metal screen of a mesh 
(100 - 200 meshes) is 50% or less, and has the serious fault of becoming very dark DISUBUREI. 
[0006] Moreover, since appearance processing is carried out by etching processing which used the 
photolithography method, micro processing is possible, and a high numerical aperture (high permeability) mesh 
can be created and a mesh is formed with the metal thin film, the thing in which the mesh which becomes 
transparent glass and a plastics radical plate surface from a metal thin film was formed has the advantage that it 
is very high and powerfiil electromagnetic wave emission can be covered, as compared with the ITO film of the 
above [ conductivity ] etc. However, **** is unavoidable while saying that the production process is 
complicated and complicated, the productivity is low and a production cost becomes expensive. 
[0007] Thus, there are advantages and disadvantages in each electromagnetic wave shield, respectively, and it is 
chosen and used according to the application. The electromagnetic wave shield in which the mesh which 
becomes transparent glass and a plastics radical plate surface from a metal thin film especially was formed is 
good in respect of electromagnetic wave shielding and light transmission nature, is put on the front face of 
panels for a display, such as a plasma display panel, in recent years, and has come to be used as an object for 
electromagnetic wave shielding. 

[0008] Here, the electromagnetic wave shield in which the mesh which becomes transparent glass and a plastics 
radical plate surface from a metal thin film was formed is shown in drawing 4 , and is explained briefly. 
Drawing 4 (a) is the top view of an electromagnetic wave shield, and a sectional view [ in / in drawing 4 (b) / 
A1-A2 of drawing 4 (a) ] and drawing 4 (c) are some enlarged drawings of the mesh section. In addition, the 
direction of X for clarifying physical relationship and a mesh configuration and the direction of Y are displayed 
on drawing 4 (a) and drawing 4 (c). It is the electromagnetic wave shield for electromagnetic wave shielding 
which puts the electromagnetic wave shield shown in drawing 4 on the front face of the display of PDP etc., and 
is used, it is the thing in which the frame part for touch-down and the mesh section were formed on the whole 
surface of a transparence substrate, and when the frame part 415 for touch-down is placed and used for the front 
face of a display, it is formed with the metal thin film same the periphery side of the mesh section 410 as the 
mesh section so that a scope field may be surrounded. The mesh section 410 consists of two or more Rhine 470 
groups and Rhine 450 group which were prepared along Y and the direction of X in parallel mutually at 
intervals of the predetermined pitch Px and Py, respectively so that the configuration may be expanded to 
drawing 4 (c) in part and may be shown. 
[0009] 

[Problem(s) to be Solved by the Invention] For this reason, the approach many electromagnetic wave shields 
which prepared the mesh which consists of a metal thin film as shown in drawing 4 on the transparence 
substrate come to be quantitatively called for from the field of that fluoroscopy nature and electromagnetic 
wave electric shielding nature, and can manufacture a result and this electromagnetic wave shield with 
sufficient productivity efficiently has come to be searched for. This invention tends to correspond to this, is the 
manufacture approach of an electromagnetic-shielding plate of having prepared a metal thin film mesh, also in 
quality, can respond enough, and tends to offer the good manufacture approach of productivity. 
[0010] 

[Means for Solving the Problem] The manufacture approach of the electromagnetic wave shield of this 
invention is placed and used for the front face of a display. The electromagnetic wave shield which has the 
electromagnetic wave electric shielding nature which carried out the laminating of the mesh which becomes the 
whole surface of a transparent base material from a metal thin film, and fluoroscopy nature To the crevice of the 
shape of a mesh which is the manufacture approach for mass-producing and was formed in the substrate side 
thru/or the cylinder side of etching (etching), machining, etc., in order at least by ionizing-radiation 
hardenability or thermosetting The excessive resin which embedded the resin whose nonelectrolytic plating is 
possible and was attached after hardening in addition to the crevice like the resin packer who makes scraping 
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and a crevice fill up with resin The crevice side of a substrate side thru/or a cylinder side is made to stick by 
pressure with the transparent film which is the base material for electromagnetic wave shields whose 
nonelectrolytic plating is impossible. And the imprint process transferred to this film plane where the resin with 
which irradiated ionizing radiation, such as light (ultraviolet rays) or an electron ray, or heat was applied, and 
the crevice was filled up is stiffened, It has the plating process which performs nonelectrolytic plating to the 
resin section to which the film plane transferred, and is characterized by forming the mesh which becomes a 
transparent film plane used as the base material for electromagnetic-shielding plates from a metal thin film. And 
in the above-mentioned plating process, it is further characterized by performing electrolysis plating to this resin 
section if needed after nonelectrolytic plating. And in the above, it is characterized by the resin embedded in the 
crevice of a substrate side thru/or a cylinder side consisting of one sort chosen from acrylic resin, epoxy system 
resin, polycarbonate resin, and ABS plastics thru/or two or more sorts. And in the above, it is characterized by 
distributing and mixing Pd metal powder and nickel metal powder in the resin embedded in the crevice of a 
substrate side thru/or a cylinder side again. Moreover, in the above, the transparent film for electromagnetic 
wave shields is characterized by being the acrylic, methacrylic one, the polyester, and the film that uses 
polysulfone as the base which is easy adhesiveness at the resin with which a mesh-like crevice is filled up. 
Moreover, in the above, it is characterized by setting the plater which performs nonelectrolytic plating to the 
resin section to which the film plane transferred, and the metal thin film layer by which non-electric-field 
plating is nickel plating or Cu plating, and plating formation was carried out further consisting of a multilayer 
configuration more than two-layer. Moreover, in the above, it is characterized by applying adhesives to an 
imprint process in the points and the transparence substrate side beforehand for electromagnetic wave shields. 
Moreover, in the above, it is characterized by forming an organic adhesives layer in the substrate side thru/or 
cylinder side filled up with the resin in which non-electric-field plating is possible. In addition, a roll-like 
(cylindrical) thing is said, and a cylinder forms a crevice in the front face, it embeds resin in a crevice and says 
what transfers the embedded resin to a transferred object as a roll intaglio thru/or a cylinder intaglio here, in 
addition, the resin which can perform nonelectrolytic plating with which a crevice is filled up — here — a pitch - 
- Pd, nickel, and PdC12 etc. — by [ in case the resin or non-electric-field plating in the condition of having made 
the metal thru/or metallic compounds used as a catalyst containing is performed ] — a pitch — Pd, nickel, and 
PdC12 etc. — it is resin which changes into the condition of having made the metal thru/or metallic compounds 
used as a catalyst containing. As resin, acrylic resin, epoxy system resin, polycarbonate resin, The thing which 
consists of one sort chosen from ABS plastics thru/or two or more sorts, or PVA, By the resin of water 
permeability, such as casein, a maleic-acid vinyl copolymer, a sulfonated polyester emulsion, polyacrylic acid, 
butyral, and a water-soluble cellulose The thing which made resin carry out distributed mixing of the curing 
agent for stiffening resin by ionizing radiation, such as heat or light (ultraviolet rays) thru/or an electron ray, the 
sensitization agent, etc. is mentioned if needed. 
[0011] 

[Function] The manufacture approach of the electromagnetic wave shield of this invention is enabling offer of 
the manufacture approach of an electromagnetic-shielding plate of could respond in respect of quality and 
having excelled in the field of productivity, by making it such a configuration. The electromagnetic wave shield 
which has electromagnetic wave shielding [, such as PDP as shown in drawing 4 , / for a display / the good 
fluoroscopy nature and electromagnetic wave shielding / good ] by this shall be offered at an early stage so 
much. In detail this invention by filling up the crevice of the shape of a mesh formed in the substrate side 
thru/or the cylinder side with the resin whose nonelectrolytic plating is possible, carrying out semi-hardening 
and transferring this to hardening thru/or the transparent film which is a base material for the plates for 
electromagnetic wave electric shielding The plate for electromagnetic wave electric shielding is produced, and 
since the crevice of the shape of a mesh formed in the substrate side thru/or the cylinder side can be repeated 
and used, it is advantageous in respect of production, and fit for mass production. Moreover, since a crevice is 
filled up and hardening thru/or the resin by which semi-hardening was carried out are transferred by this resin 
on a film through direct thru/or adhesives at a film with transparent easy adhesiveness, the imprint nature is 
good and the quality of the imprinted resin streak section will become good. Moreover, nonelectrolytic plating 
is possible for the resin with which a mesh-like crevice is filled up, if nonelectrolytic plating is performed after 
it transfers resin to a film since the transparent film with which it transfers to this resin is that whose 
nonelectrolytic plating is impossible, plating is performed only in the resin section of the shape of a mesh to 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2005 



JP,11-174174,A [DETAILED DESCRIPTION] 



Page 4 of 8 



which the film plane transferred, and it can form a metal thin film. Furthermore, electrolysis plating can also be 
performed based on the metal section by nonelectrolytic plating if needed. They are specifically ionizing- 
radiation hardenability or thermosetting in order at least in the crevice of the shape of a mesh formed in the 
substrate side thru/or the cylinder side of etching (etching), machining, etc. The excessive resin which 
embedded the resin whose nonelectrolytic plating is possible and was attached after hardening in addition to the 
crevice like the resin packer who makes scraping and a crevice fill up with resin The crevice side of a substrate 
side thru/or a cylinder side is made to stick by pressure with the transparent film which is the base material for 
electromagnetic wave shields whose nonelectrolytic plating is impossible. And the imprint process transferred 
to this film plane where the resin with which irradiated ionizing radiation, such as light (ultraviolet rays) or an 
electron ray, or heat was applied, and the crevice was filled up is stiffened, It had the plating process which 
performs nonelectrolytic plating to the resin section to which the film plane transferred, and this is attained by 
forming the mesh which becomes a transparent film plane used as the base material for electromagnetic- 
shielding plates from a metal thin film. And what consists of one sort chosen from acrylic resin, epoxy system 
resin, polycarbonate resin, and ABS plastics thru/or two or more sorts as resin embedded in the crevice of a 
substrate side thru/or a cylinder side is mentioned as a desirable example. Moreover, nonelectrolytic plating 
nature is made with a positive thing by distributing Pd metal powder to the resin embedded in the crevice of a 
substrate side thru/or a cylinder side, and mixing in it. Moreover, it is considering as the good thing of imprint 
nature by considering as the film which uses as the base the acrylic and methacrylic one which are easy 
adhesiveness, and polyester at the resin filled up with the transparent film which is a base material for 
electromagnetic wave shields by the mesh-like crevice. Moreover, imprint nature can be raised applying the 
points to the imprint process and applying adhesives to the transparent film plane for electromagnetic wave 
shields beforehand, or by forming an organic adhesives layer on the metal thin film layer by which plating 
formation was carried out. Moreover, when the metal thin film layer by which plating formation is carried out 
consists of a multilayer configuration more than two-layer, the degree of freedom in the case of mesh creation 
and the degree of freedom of selection of mesh quality are made with a big thing. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on drawing. 
Drawing 1 is the production process flow Fig. having shown one example of the gestalt of implementation of 
the manufacture approach of the electromagnetic wave shield of this invention, and shows the production 
process of the electromagnetic wave shield for electromagnetic wave shielding placed and used for the front 
face of the display of PDP as shown in drawing 4 etc. In addition, S10-S80 show a processing step, first, the 
good substrate or good cylinder of detachability is prepared (S10), and the intaglio which resembled this by 
etching (etching) etc. and formed the mesh-like crevice is produced. (S20) 

Although the good thing of the resin with which a crevice is filled up behind, and detachability is desirable as a 
substrate or a cylinder and stainless steel material (SUS304 material, SUS430 material) etc. is mentioned, 
limitation is not carried out to this. In using copper material, it performs and uses Cr plating for a front face. 
After production of a crevice pretreats cleaning, pickling, etc. to a processing base material, a photosensitive 
resist is applied (S21), the applied resist is dried (S22), adhesion exposure is carried out using the predetermined 
pattern version (S23), and subsequently it performs a development, and forms the resist pattern which has a 
desired mesh-like pattern on a substrate side. (S24) And a resist is removed, after performing baking processing 
of a resist (S25) and forming a crevice by etching after this if needed (S26). (S27) As a photosensitive resist, 
although especially limitation is not carried out, since water-soluble casein, PVA, gelatin, etc. can carry out 
water development and become cheap also in cost, they are [ that etching-proof nature and platemaking nature 
should just avoid ] advantageous. 

[0013] Subsequently, the resin whose nonelectrolytic plating is possible is embedded after hardening, the 
excessive resin attached in addition to the crevice is scratched to a crevice, and resin is filled up into it with 
ionizing-radiation hardenability or thermosetting only to a crevice. (S30) Subsequently the crevice side of a 
substrate side thru/or a cylinder side is made to stick by pressure with the transparent film which is the base 
material for electromagnetic wave shields whose nonelectrolytic plating is impossible, ionizing radiation, such 
as light (ultraviolet rays) or an electron ray, is irradiated, or heat is applied, and it is made to transfer to this film 
plane, where the resin with which the crevice was filled up is stiffened. (S40) 

[0014] It is what has a having [ to ionizing radiation, such as light (ultraviolet rays) thru/or an electron ray, ]-as 
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resin with which crevice is filled up-hardenability thing, or heat rigidity. It is required after hardening for 
nonelectrolytic plating to be possible. As a pitch Acrylic resin, What consists of one sort chosen from epoxy 
system resin, polycarbonate resin, and ABS plastics thru/or two or more sorts, Or the resin of water 
permeability, such as PVA, casein, a maleic-acid vinyl copolymer, a sulfonated polyester emulsion, polyacrylic 
acid, butyral, and a water-soluble cellulose, is used, these resin — Pd, nickel, and PdC12 etc. — non-electric-field 
plating is behind performed in the condition of having made the metal thru/or metallic compounds used as a 
catalyst containing. To the pitch which consists of one sort chosen from acrylic resin, epoxy system resin, 
polycarbonate resin, and ABS plastics thru/or two or more sorts, beforehand Pd, nickel and PdC12 etc. — the 
primary method with which make contain the metal thru/or metallic compounds used as a catalyst, and a crevice 
is made to fill up — Pd, nickel, and PdC12 It PVA(s). etc. — the metal thru/or metallic compounds used as a 
catalyst is not contained — [ or ] Casein, a maleic-acid vinyl copolymer, the sulfonated polyester emulsion, resin 
after making a crevice fill up with the resin of water permeability, such as polyacrylic acid, butyral, and a water- 
soluble cellulose, and imprinting this to a substrate — Pd, nickel, and PdC12 etc. — the metal thru/or metallic 
compounds used as a catalyst is infiltrated, and there is the second method of performing non-electric-field 
plating. In addition, resin is made to carry out distributed mixing of the curing agent for stiffening resin by 
ionizing radiation, such as heat or light (ultraviolet rays) thru/or an electron ray, the sensitization agent, etc. in a 
primary method and the second approach if needed. 

[0015] Especially, as a transparent film which is a base material for electromagnetic wave shields, although the 
film which uses as the base the acrylic and methacrylic one which are easy adhesiveness, and polyester at the 
resin with which a mesh-like crevice is filled up is desirable, limitation is not carried out to this. As a 
transparent film, although a triacetyl cellulose film, a diacetyl cellulose film, an acetate-butylate cellulose film, 
a polyether sulphone film, Pori acrylic resin, a polyurethane system resin film, polyester film, a polycarbonate 
film, a polysulfone film, a polyether film, a trimethyl pentene film, a polyether ketone film, an acrylonitrile 
(meta) film, etc. can be used, specifically, it is suitable at the point that biaxial-stretching polyester is excellent 
in transparency and endurance especially. Although the thickness usually has a 8 micrometers - about 1000 
micrometers desirable thing, limitation is not carried out to this, the above ~ as light transmittance of a 
transparent film, although 100% of thing is an ideal, it is desirable to choose the thing of 80% or more of 
permeability. 

[0016] Subsequently, if needed, a film is cut to predetermined die length (S50), nonelectrolytic plating is 
performed to the resin section to which the film plane transferred, and the mesh which becomes a transparent 
film plane for electromagnetic-shielding plates from a metal thin film is formed so that it may be easy to carry 
out plating processing. (S60) the pitch which consists of one sort chosen from acrylic resin, epoxy system resin, 
polycarbonate resin, and ABS plastics thru/or two or more sorts in the case of a primary method as already 
stated — Pd, nickel, and PdC12 etc. ~ the metal thru/or metallic compounds used as a catalyst is made to 
contain, the hardened resin is etched, and after opening a hole so that plating liquid may permeate, non-electric- 
field plating is performed. When an epoxy resin and acrylic resin are used as resin by the primary method, 
etching is performed with the alkali mixed liquor of permanganic acid, and it neutralizes or returns by oxalic 
acid after etching. When ABS plastics, polycarbonate resin, and acrylic resin are used as resin by the primary 
method, alkali (Naoh, KOH, etc.) neutralizes using the etching reagent of chromic anhydride + concentrated 
sulfuric acid (100% of sulfuric acids). As already stated, moreover, in the case of the second approach as the 
resin with which a crevice is made to fill up — Pd, nickel, and PdC12 It PVA(s). etc. — the metal thru/or metallic 
compounds used as a catalyst is not contained — Casein, a maleic-acid vinyl copolymer, the sulfonated polyester 
emulsion, the inside of resin after imprinting this using the resin of water permeability, such as polyacrylic acid, 
butyral, a water-soluble cellulose, and ethocell, ~ Pd, nickel, PdC12, and SnC12 etc. ~ the metal thru/or metallic 
compounds used as a catalyst is infiltrated, and non-electric-field plating is performed. 

[0017] Like drawing 3 which forms a crevice and is later mentioned in a cylinder, when transferring resin to a 
film continuously, a film may not be cut but plating processing may be performed continuously. In this case, the 
above is further excelled in the field of mass production. In addition, if needed, it continues at nonelectrolytic 
plating and electrolysis plating is applied. As a metal thin film by the nonelectrolytic plating for forming a 
mesh, it is cheap, the good thing of processability is a desirable ingredient, and monolayers, such as Cu and 
nickel, or the thing which made these the multilayer is mentioned as an ingredient used concretely, since the 
contrast of a surface image will fall further again if metallic luster has an observer side face when it is used 
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having put the electromagnetic-shielding plate on the front face of a display — a metal thin film — melanism — 
the melanism which prepares a layer — processing is performed if needed. For example, when a metal thin film 
is Cu layer, melanism can be carried out by processing which oxidizes or sulfurates the surface section of 
exposed Cu layer. In addition, although the thickness of the metal thin film for covering an electromagnetic 
wave effectively is so good that it is thick in respect of electromagnetic wave electric shielding, from the point 
of workability, its about 0.2-10 micrometers are desirable. 

[0018] In addition, in order to ensure transition of resin, adhesives are applied to the imprint process in the 
points and the field of a beforehand transparent film if needed. (S80) 

Or imprint nature can also be raised by forming the organic adhesives layer in the substrate side thru/or cylinder 
side filled up with the resin in which non-electric-field plating is possible. 

[0019] Subsequently, a film can be cut to predetermined die length and width of face (S70), and the 
electromagnetic wave shield in which the mesh which becomes a desired transparent film plane for 
electromagnetic wave shields from a metal thin film was formed can be formed. 
[0020] 

[Example] Subsequently, an example is given and this invention is explained further. 

(Example 1) This example is an example which created the electromagnetic wave shield which imprints resin 
from the substrate in which the crevice was formed, to the transparent film which is a base material for 
electromagnetic wave shields, performs non-electrolyzed metal plating to resin, and is shown in drawing 4 . 
Each processing in an example 1 is what showed the condition of a cross section a part, and drawing 2 is a 
sectional view in the location corresponding to drawing 4 (b). Hereafter, it explains based on drawing 2 . the 
inside of drawing 2 , and 1 10 — a substrate (SUTENSU substrate) and 1 15 ~ a crevice and 120 — resin and 125 
— hardening resin and 130 — ionizing radiation (ultraviolet rays) and 150 — a metal thin film (Cu) and 155 — 
melanism — as for a layer, a film (base material for electromagnetic wave shields) with transparent 210, and 
220, adhesives and 230 are protective layers. The substrate 110 which formed in the whole surface the crevice 
which consists of stainless steel material was prepared. ( Drawing 2 (a)) The stainless plate (SUS304 material) 
with a thickness of 0. 1 5mm was used as a substrate which forms a mesh-like crevice. The water-soluble casein 
resist which makes a potassium dichromate an optical sensitization agent is hung on this stainless plate side, a 
flow-coating cloth is carried out, and it dries. Subsequently Adhesion exposure of the mesh-like mesh pattern 
(100 meshes, width of face of 28 micrometers) is carried out. After the water of predetermined temperature 
having performed the development and forming a mesh-like resist pattern on a substrate side, baking processing 
of this was carried out by 250-degreeC, it etched in the ferric-chloride water solution by having used this resist 
pattern as the mask for etching, and the crevice was formed in the whole surface of a stainless plate. Heat lye 
performed removal of a resist, it washed after this, and the substrate 110 shown in drawing 2 (a) was obtained. 
[0021] Subsequently, the acrylic resin of the ultraviolet-rays (it is also called UV light) hardenability which 
carried out distributed mixing of the Pd metal powder into it was embedded in the crevice 115, and the resin 
attached to parts other than a crevice carried out squeegee removal. ( Drawing 2 (b)) 

[0022] Subsequently, after the crevice 115 side has stuck the substrate 1 10 by pressure with the transparent film 
210 which consists of polyester resin, while irradiating light (ultraviolet rays) from a film 210 side ( drawing 2 
(c)) and stiffening the resin in a crevice 1 1 5, it was made to transfer to a film 210 side through the adhesives 
220 formed in the film plane. ( Drawing 2 (d)) Thickness of a film was set to 0.1mm. Thereby, the configuration 
125 which met the intaglio configuration of a substrate 110, i.e., the mesh-like hardening resin section, was 
formed on the 210th page of a film. In addition, in advance of the imprint to the film of resin, the adhesives 220 
of ultraviolet-rays hardenability were beforehand applied to the thickness of about 30 micrometers at 
homogeneity on the mesh formation side face of the transparent film 210 of the polyester which is a base 
material for electromagnetic wave shields. The adhesives of ultraviolet-rays hardenability used the acrylate 
monomer and the photopolymerization initiator as the principal component, and benzoyl peroxide was used for 
them as a photopolymerization initiator here, using 2-ethyl KISHIRU acrylate, 1 .4-butanediol acrylate, etc. as 
an ARURI rate monomer. 

[0023] Subsequently, the mesh of the metal thin film which performs non-electrolytic copper plating on the 
following plating conditions, and consists this film of plating was formed. ( Drawing 2 (e)) 
(Plating conditions) 

Bath presentation: OPC750M (the Okuno drug industry incorporated company make) 
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OPC750MA 100 ml/1 OPC750MB 100 ml/1 OPC750MC 2 - 5 ml/1 Solution temperature 50-degreeC Plating 
rate 0.5micromin Plating thickness 5 micrometers Result line breadth In addition, it point-came up to radio 
**** plating, and chemical etching of the hardened resin was carried out with the alkali mixed liquor of 
permanganic acid, and 30 micrometers was changed into the condition (it was made porous) of having opened 
the hole in the resin section (hardening resin 125). Then, it neutralized in oxalic acid. And after activating after 
that Pd metal side by which distributed mixing was carried out into resin with the hydrochloric acid, the sulfuric 
acid, etc., non-electric-field plating was performed. In order to change into the condition (it was made porous) 
of having opened the hole in the resin section (hardening resin 125) and to perform non-electric-field plating, 
the plating section (metal thin film 1 50) of drawing 2 (e), drawing 2 (f), and drawing 2 (g) has arrived at even 
the interior of the resin section (hardening resin 125). Moreover, if the ingredients (an amine, silicone, etc.) of 
plating inhibition are paid to the adhesives layer at the time of imprinting, plating adhesion in the adhesives 
layer surface section with unnecessary adhesion of plating can be prevented. 

[0024] subsequently, the part which plating copper 150 exposed — oxidizing — melanism — the layer 155 was 
formed. 

( Drawing 2 (f)) It formed in the imprint side of the transparent film 210 of the polyester which the metal thin 
film mesh which consists of plating copper 1 50 subsequently transferred all over the predetermined field 
containing the mesh section excluding the lead- wire cash-drawer section from a surrounding frame type copper 
section in the protective layer 230 of a transparent acrylic, and considered as the electromagnetic wave shield. 
( Drawing 2 (g)) 

Thus, although the electromagnetic wave shield was formed, it set in the front face of a plasma display (PDP) 
and the electromagnetic wave electric shielding nature was checked, the effectiveness as a request was acquired. 
In addition, the stainless steel substrate 110 with which the crevice 115 was formed above was able to be used 
semipermanently again repeatedly. 

[0025] (Example 2) An example 2 transfers the resin filled up with the example 1 into the crevice to the 
transparent film which consists of polyester of 0.1mm thickness which is a base material for electromagnetic 
wave shields with the equipment shown in drawing 3 . Others were performed like the example 1 . 
[0026] Actuation of the equipment shown in drawing 3 is explained briefly. First, on both sides of the film 320 
which prepared the adhesives layer in the side to which resin is transferred like an example 1 , it supplies 
between two support rolls 380. Subsequently, after turning an adhesives layer side to the roll intaglio 310 side 
and being inserted between the roll intaglio 310 and the press roll 370, it is inserted into the press roll 375 and 
the roll intaglio (it is also called a cylinder intaglio) 310, and is pulled out, but the pressure welding of the film 
320 is carried out so that it may meet to the field of the roll intaglio 310 by both rolls between the press roll 370 
and the press roll 375. On the other hand, it is applied to the crevice 315 of the roll intaglio 310 so that resin 330 
may fill a crevice 315 from nozzle coating equipment 350, and the resin 330 attached by the doctor 390 in 
addition to crevice 315 is removed, and the crevice 315 of the roll intaglio 310 progresses to the press roll 370 
side. That is, where only a crevice 315 is filled up with resin, the roll intaglio 310 rotates to the direction of the 
arrow head of drawing. Although it is in the condition that the film 320 was inserted and stuck between the 
press roll 370 and the roll intaglio 310 and progresses to the press roll 375 side further with rotation of the roll 
intaglio 310, ultraviolet rays are irradiated from a film side between the press roll 370 and the press roll 375, 
and resin is stiffened. By hardening of resin, the hardened resin 335 is transferred to a film 320 side through 
adhesives. Then, it passes along the press roll 375 and a film 320 will be in the condition of having separated 
with the roll intaglio 310 and having transferred the hardened resin 335 to the film 320. 
[0027] Thus, after performing nonelectrolytic plating like an example 1 using the obtained film 320 to which 
the hardened resin 335 was transferred from the roll intaglio 310 in the band-like state, it cut to predetermined 
die length and width of face, and the desired electromagnetic wave shield was obtained. The electromagnetic 
wave shield of the same quality as an example 1 was able to be obtained. 

[0028] (Example 3) as the resin which fills up a crevice with an example 3 in an example 1 — Pd, nickel, and 
PdC12 etc. — after imprinting this using PVA with the water permeability which does not contain the metal 
thru/or metallic compounds used as a catalyst, into a pitch, Pd used as a catalyst is made to contain and non- 
electric-field plating is performed. Others were able to be performed like the example 1 and were able to obtain 
the electromagnetic wave shield of the same quality as an example 1 . The processing which was made to 
contain Pd used as a catalyst and performed non-electric-field plating into the pitch after the imprint hereafter is 
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explained briefly. First, after the imprint, dipping of the resin section (hardening resin 125) was carried out to 
the stannous chloride solution, and stannous chloride was infiltrated into the resin section. Subsequently, after 
rinsing, the resin section (hardening resin 125) was put into the palladium-chloride solution, and Pd (palladium) 
was deposited in the resin section. It means that a result and Pd deposited in the resin section by this. Then, non- 
electric-field plating was performed by making Pd in the resin section into a catalyst. 
[0029] 

[Effect of the Invention] This invention is the manufacture approach of an electromagnetic wave shield of 
having the electromagnetic wave electric shielding nature which is placed and used for the front face of the 
display of PDP etc. and which carried out the laminating of the mesh which becomes the whole surface of a 
transparent film from a metal thin film, and fluoroscopy nature as mentioned above, and also in quality, it can 
respond enough and it is enabling offer of the good manufacture approach of productivity. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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flgiiiJiltt©Al^©*i$f3;L< . Xf>U^(SU 

S304^ sus4 3oivf) ^tfen^cntc 

tiffib (S2 1) . ^ffi^tlfcU^ h^jtib (S 

so 22) . mj£<D'*z->mzmi>xmmm%:i, <S2 
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(S24)fl/r, cos, ^s^cisd. ui^h©-* 
-*>^«ra%m> (S2 5) . Jj 5 L >^(CTGaSP ; Sr 
(S2 6) ft. US>* h?r»*-r^. (S2 

7) ^tt©i^* hitTfct. ftx-,^^. M«g 

-»z-f>. PVA. t^f^^J^tt, n*hffjtc 

fcSffii ft £©rwfy-e* £. 

tooi3] ^ivc. Eaeptc. WRttMttSibtt. 

IHgP©*^^flgCD?t«*tf *>. ( S 3 0 ) 

JRWU £>SW*&**>W. 0flS|5K3E«3n;fcfc}flg=£:S! 
ttSttfctfcSgTfe:? ^Affile f£g 3 tt-S. (S40) 
[0014] G3SP«:^*-rS«Bii bXit. % mi* 

SiBg. xtf*->3M8Jjg. htfjflg. ABS 

l>l;£. PVA, #-tf-f>. -7U-f>®ttrx,>i,±a£-#. 
^ji/-? * >{t l/cj1< y i^f;H7*y 3 >. >k y r f 
yji'Bt. ^f£fe;wn-*^©*jsat4© 

«flg?&5fflue>nS. C*T.6©#iJJgK:Pd. Ni, PdC 
1, MMt ft*£jaftl> L£JHt^5*£*r <*■£/<: 

tf+^HJJJg. MSflg. ABS®flg#>6 

iltftt/c 1 aftl>L«&8^6ft£$Jjg#(C*6j!>>Dtf> 

Pd. Ni. Pdci.f. tmtKz&mu^v&m 

M*. Pd. Ni.PdCl, ». MM&tt«&KCcC» 
* WtLfc^y i^f^xv 

ttJJJgK:. Pd. Ni. PdCl, M 

->%*M?m-<Diimtfiibz>. ig— ©#a. m~<D 
jj&icts^xa, ^*{cjsc. m. ttcim (mtm) 
ft i » u«^fita^©«»sjcst«tc <t 9 wroem b s ** it 
»©. stun. A)&n««wiBtc^ikflA3«-r43<. 
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yx-f-j|/^sj>>7 ^^A. #<)7 * 
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20 y*-#*-h«9flg. ABs«sg^e»3i«n/ciaiftc» 
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[oo i7] ^y:>ytciHS*#j«L-c. ab^-r-5H3 
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c©«^-, fi*©Mr«±i2<l:«3IECcsti5 0 
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[0020] 
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aasffi«*fp«si/fcw-c*4. 0 2 tt^ftw i tcisvfi 

&f@m<D— ^Bi®©ttJffi*^Lfcfe©-C. i4 (b) tC 
«Jtr*tt««:teW*»fBBBI'C*S. «T. 02Kg-3 
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CO . 115 KGgflft. 1 2 0 ttWR. 1 2 5 ttggfbti} 
IS. 13 0 (9mm) .15 0 tt£JSS?SEi 

(C u ) . 15 5 «JHUi. 2 1 0 «j§HJ&:7 i )IA 

(mmmfflRKXDmm) .220 t*jg»sy. 2 3 0 « 
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StK©^ ( 1 0 Oyr> ai 112 8 y 
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^FO»SB, H&7Jl'*yjK(cJ:9ffl>. cofHW 

10 lt. 02 (a) icTrs-rmmi 1 o*f5fc. 

[002 1 ] *1>-C. Pd^K©*4*©tf tC»«tfiA 

8ffli£igg|51 1 5(ca»iia. BnSWa^g^(COl»/c 
tttlftt**-S?8fc*L/c. (0 2 (b) ) 

[0 02 2] &t,»"C. 3« 1 1 0 triagp 1 1 5ffliJ/65, # 
yi^^^Bt*i^^.5@?g%7^;UA2 1 0£ffi»L 
fctttfe. 7 JUA2 1 0(W>6X (fltttit) ZmML 

(02 (c) ) . EflSB 1 1 5 #©lSJJii£S{b ;*■££<!:£ 
fctC. y j)l>J±2 1 OffltftC. 7 4 JVAWlCWtVtXHbZm 
20 «JTJ2 2 O&A-LnE&dttft:. (02 (d))7^l^ 
A©J?<*«0. lmmilfc. C*lKJ:»3. 7^W2 
1 Offi±(cSffil 1 OCDOJiS^CC^o^t)?©. W% 
jt 9 2 5*s0fS?n/c ft. ftffli 

©7-f;UA^©iR^{c$t3i^. ^fias«iS®tSffl©S«-c 
*3#y .x.X7\»u©S9ii&:7 ^jbA2 1 0©^ 5 v»i 
fiSMSK. ^^{ttt©g#ffJ2 2 0^i{)i^3 0/i 
m©^SfCi^-tC^LT*Jt,>/c. m£l^b1£©&# 

[0 02 3] ^1>-C. C©7 ^ A<A£jyT©«>o 
^9 S/»*£titl/ft:. (02(e)) 
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tm(T5>. ->v=>~>m) *AnT*s<<b. 

[00 2 4] iKl^r. 5 0©S5fflUfc»#* 

BMtbTJUbJI 1 5 BZJ&l&Ltc. 
(12 ( f ) ) iX^-C. «>-o#£S 1 5 0*>6^cS^I» 
s> * L 'J .x* f-;KDlK tc 7 j jV M 2 

i o©i£^s(cs?g*Tf vMowmm2 3 0*. msi 

(132 (s) ) 

^^u-f (pdp) ©Stratc**. -eomsaiigaffi^tt* 

msS.Ltci)K WimMr)<D®)Mk1!>mi!>titc. OH. ±z5XW 
SP1 1 5a5Jf$JdE£ftfc*7->U.X»gl 1 o«. sss 

[0025] (306^2) Wfe0!l2«. H3CC^^g 
CCT\ m&&ffiS5«JB©g#T*&0. 1 mmJKDjjO; 
iX?\rt/#>e>&£Si 5 J!&7 ^ jvmic. l (criHgp 20 

«»J 1 &ntttc?foft:. 

[ 0 0 2 6 ] m 3 K^-r^gCt&f'PfcfSiJittsftBS-r -5. 

«r!9:Wfc7 * -H-A3 2 0£2-o©3Qfo-.»l>3 8 ora^C 

*n-;H!3fi»3 1 OMlcffltt. a-;na«g3 1 0 iJfJE 
U-)13 7 or^tc^* ftfc^. Jfffa-^3 7 5 iP- 
JUHJKS (^y^^DOKSit^^) 3 1 0£&C&£ftT3l 
#a$tv**s. Wffd-;l/3 7 0iJfJiD-^3 75m 30 
CC*$l,>T«:> Mo-jUtcjcD, a-;HaJK3 1 0©ffi&c 
?95«*:5K:JEjg<*ttS. — a-;MSJ(g3 1 0©GDIH$ 
3 1 5 KB, sZ)lWJMm.3 5 0 J:98JB§3 3 O^Dfl 

gP3 1 5*a«6s«t^{c^$n. K^a»-3 9 0tcr 

G3SU3 1 5JtWcot,>/dSJB§3 3 OtJiiSnt, D- 
;H!flJig3 1 0©D3g|J3 1 51ZWKU-JV3 7 OfflKcii 

tt. sp*>. DflgP3 1 5<D&imm&iim2intctmx'. 

H©^E|J©^K:o-JHaJK3 1 0*s@^-r^„ n-;na 
JiS3 1 0 ©IhIK i J?aEn-;l<3 7 0<tD-;HH 
BK3 1 0 i©^«:7 ^ JVM 3 2 0 ffigStlfciK 40 

STC. MCcfflJlP-;U3 7 5ffl"J(ciitf*!. f¥ffn-;U3 
7 0 tJ¥Hn-;U3 7 SRateisur, 7 ;t,Afflija>e,S£ 
^*MS-tUT^fll?r^t$-&*. $flg©igMtK:<fc») t 
WitVtcmffi3 3 5 1*7 JVM 3 2 0 fflijtcg^lj^ L/ 
•C^-TS. C©f£« J¥EP-;U3 7 5*j10. 
A3 2 0ttD-;HH]Bg3 1 OiiStx. ®ftLfc#iBS3 3 
5 4 JVM 3 2 0 {CKigS-efctfcSgifcS. 
[0 02 7] COctMCOT^e^c. ®-fLl/fc<Sfl|3 
3 5£P-;H3B£3 1 035>6^$i*fc7^^A3 2 0 



^¥1 1-174174 
12 

SU60J1 £|SJ«© n a nSt©^8&i£®§£&:&f# 

[0028] <,9mm3) mmw3\*. mMmiic*n,> 

T. DaSPtC^tt^S^flli LT, Pd, Ni, PdCl 

a®tt*wrpvA*ffli\ c*i*K2ft,fc». $Bi# 
te$tfc£Pd*^#;*i±T&^#?^o#£ifeb 
tcb<Dx-$>z. ffetinjswi tB*cm>. itis^ii 
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